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Abstract
Background: There are some evidences suggesting functional constipation-related growth retardation in children, especially in
early childhood. Considering high prevalence of constipation, early diagnosis and treatment of constipated patients may improve
the quality of life in these children. In this study, weight and height of Iranian children aged 2 to 12 years with functional constipation
was evaluated compared to healthy children.
Methods: A total of 130 Iranian children aged 2 - 12 years, 65 with functional constipation and 65 as healthy children referred to
pediatric gastroenterology clinic during Jan to Dec of 2016, were enrolled in this case-control study. Functional constipation was
defined as Rome III criteria. The growth status was evaluated using the growth charts, and Z scores of weight and height for age
were recorded, with the consent of parents and child willingness.
Results: 65 constipated patients (44 boys, 21 girls) with the mean age of 8.28± 3.24 years and 65 healthy children (25 boys, 40 girls)
with the mean age of 8.32± 3.42 years were evaluated. The mean weight of case group was 23.69±4.14 kg and mean height 126.49±
10.34 cm. The mean weight of control group with 31.62±4.85 kg and mean height 153.47± 13.88 cm, demonstrated significant differ-
ence with the case group. The observed mean weight and height were significantly lower in constipated group and the differences
of height-for-age and weight-for-age Z scores were statistically meaningful in constipated and healthy children.
Conclusions: Functional constipation in children aged 2 to 12 years may retard their weight and height growth, so early diagnosis
and treatment of children with constipation is beneficial in their adequate growth status.
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1. Background
Functional constipation is known as a major problem
among children with a prevalence of 3% worldwide (1).
Constipation begins in the first year of life in 17% - 40% of
the children (2). This disorder is generally accompanied
with painful excretion of feces, fecal incontinence and ab-
dominal pain leading to discomfort of the child and family
and has impact on their quality of life (3). Although consti-
pation has several etiologies in children, functional consti-
pation is considered when no organic pathology is found
(4-11).
Constipation diagnosis is made initially by a care-
ful history and physical examination. Medical history
and physical examination are necessary to rule out other
causes of constipation. Age of child at the onset of symp-
toms, success or failure of toilet training, frequency and
form of fecal excretion, pain or bleeding during defeca-
tion, withholding habits, food history, changes in appetite,
nausea and vomiting, and weight loss are the symptoms
that should be noted by physician (12-16).
Physical examination including growth indices, com-
plete abdominal and pelvic examination, lumbosacral
area inspection, digital rectal examination, assessment of
anal and cremasteric reflex, limb tonicity and neuromus-
cular function should be carefully done.
Red flags suggesting anatomical cause and organ dys-
function which are against functional constipation in-
clude early onset of constipation in the first month of
life, meconium excretion after 48 hours of birth and pos-
itive family history of Hirschsprung’s disease, narrow di-
ameter stool, faltering growth or signs suggestive of hy-
pothyroidism, abdominal distention with biliary vomit-
ing, anatomical abnormality in back, gluteal area, or anus,
locomotor delay and weakness in legs.
Growth status is an indicator of public health and nu-
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trition in a population of children. A child’s growth can be
assessed according to growth charts over the time, and Z
scores of height and weight for patient’s age. Growth de-
lay means insufficient physical growth or inability to main-
tain expected growth during a period of time, which is de-
fined as deviation of the child’s growth curve from the ref-
erence value. Functional constipation influences on chil-
dren growth pattern. Many recent studies have shown sig-
nificant decreasing impacts of constipation on the chil-
dren’s growth, and some have shown that constipation
treatment and elimination of underlying ethiologies asso-
ciated with constipation appears beneficial to constipated
children’s growth status (7). Paradoxically, many other
studies have suggested that a high percentage of children
with functional constipation are suffering from obesity.
They propound that a high prevalence rate of obesity in
children can be observed in both boys and girls, and it is
more significant in children with constipation (4). There-
fore, evaluation of the growth status and developmental
diagrams of children with constipation is of significant im-
portance (17, 18).
There aren’t sufficient studies evaluating relationship
between functional constipation and growth retardation
in Iranian children and the limited conducted studies
are associated with paradoxical results. Considering high
prevalence of functional constipation in children, can
early diagnosis and treatment of this disorder help to im-
prove the quality of life of these patients?
2. Objectives
The aim of the present study was to investigate corre-
lation between functional constipation and growth status
in Iranian children aged 2 - 12 year.
3. Methods
This case-control study was conducted on a total of
130 randomly selected Iranian children aged 2 to 12 years
referred to pediatric gastroenterology clinic of Rasoul-e-
Akram Hospital in Tehran, Iran, from Jan to Dec 2016.
Authors used Rome III criteria for definition of func-
tional constipation: Two or less than two defecations per
week, at least one episode of fecal incontinence per week
after the acquisition of toilet training skills, history of ex-
cessive stool retention, history of painful or hard bowel
movements, presence of a large fecal mass in rectum, and
history of large-diameter stool that might obstruct the toi-
let were diagnostic criteria. Functional constipation is cat-
egorized into two groups based on child age, excluding the
other etiologies of constipation; In children younger than
4 years, at least two criteria for at least one month and for
children older than 4 years, at least two criteria for at least
two months is diagnostic. It should be noted that there are
a few cases that have all the Rome III criteria for functional
constipation; therefore, having defecation difficulties for
more than two weeks that cause stress for parents is diag-
nostic for this disorder (19).
Children under 2 years or above 12 years of age were not
included in this study. Furthermore, constipated children
presented with any cause of growth retardation includ-
ing celiac disease, cystic fibrosis, malnutrition, hypothy-
roidism, hypercalcemia, psychiatric disorders, recent his-
tory of infection, prior perianal surgery, use of medica-
tions that can cause constipation, and family history of
growth disorder were excluded from the study. Children
and their parents were interviewed and examined to ob-
tain their clinical history and physical examination to
confirm the diagnosis of functional constipation, based
on Rome III criteria; these patients were considered as
case group of the study. Control group consisted of chil-
dren referred for well-child visits, without associated con-
stipation. Then, with the consent of parents and child
willingness, the growth status of each child according to
growth charts and Z scores of height and weight for age
was recorded. Statistical analysis for quantitative variables
were presented as mean ± standard deviation (mean ±
SD) and for categorical qualitative variables as percent-
ages. The comparison of quantitative variables between
two groups was done by t test or Mann-Whitney test. The
comparison between qualitative variables was also per-
formed by chi-square test or Fisher’s exact test. P values of
0.05 or less were considered statistically significant.
4. Results
This study was performed on a total of 130 children
aged 2 - 12 years, of which 65 were constipated (case group)
and 65 (control group) were healthy without constipation.
Demographic informations and clinical features of these
two groups are summarized in Table 1.
In terms of growth status, the average weight of chil-
dren in groups with and without constipation was 23.69
± 4.14 kg and 31.62 ± 4.85 kg, respectively, which demon-
strates a significant lower weight in the group with consti-
pation (P < 0.001). Furthermore, the mean weight for age
Z scores for case and control groups were -17.1 ± 0.66 and
0.50 ± 0.12, respectively (P = 0.001). The mean height of
children in case group was 126.49± 10.34 cm and in control
group 153.47 ± 13.88 cm, which shows a significantly lower
height in the group with constipation (P < 0.001) (Table 1).
Moreover, the mean height for age Z scores in both
groups with and without constipation were -0.77 ± 0.25
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Table 1. Demographic Data and Clinical Features in 130 Children with and Without Constipation
With Constipation Without Constipation P Value
Mean age 8.28 ± 3.24 8.32 ± 3.42 0.950
Male prevalence, No. (%) 44 (68.8) 25 (37.9) 0.001
Mean weight 23.69 ± 4.14 31.62 ± 4.85 0.001
Mean height 126.69 ± 10.34 153.47 ± 13.88 < 0.001
Feces incontinence, No. (%) 28 (43.8) 4 (61) < 0.001
Cow’s milk allergy, No. (%) 13 (20.3) 9 (13.6) 0.310
Allergy history, No. (%) 8 (12.5) 4 (6.1) 0.205
Table 2. Z Scores of Weight for Age in Boys and Girls with and Without Constipation
Gender With Constipation Without Constipation P Value
Total -0.17 ± 0.16 0.50 ± 0.12 0.001
Boys -0.25 ± 0.25 0.43 ± 0.17 0.027
Girls -0.12 ± 0.20 0.67 ± 0.15 0.014
Table 3. Z Scores of Height for Age in Boys and Girls with and Without Constipation
Gender With Constipation Without Constipation P Value
Total -0.77 ± 0.25 0.66 ± 0.10 0.001
Boys -0.54 ± 0.43 0.70 ± 0.14 0.001
Girls -0.92 ± 0.31 0.58 ± 0.16 0.002
and 0.66 ± 0.10, respectively (P = 0.001). These differences
were observed in both genders. Table 2 and 3 demonstrate
growth status in constipated and healthy children.
Growth status in boys was significantly better than
that in girls in both groups with and without constipation.
History of cow’s milk allergy and all types of allergies in
both groups did not show any impact on the growth sta-
tus.
According to the multivariate linear regression analy-
sis and in the presence of underlying factors including gen-
der, age, history of allergy, functional constipation was the
most effective contributing factor to poor weight gain in
children (β = 0.701, P = 0.002). In the same analytical evalu-
ation, functional constipation was the most effective factor
contributing to children’s height growth retardation (β =
1.341, P = 0.001).
5. Discussion
Physical and psychological effect of constipation on
children and adults is an inevitable fact. Different studies
show that the occurrence of chronic and prolonged con-
stipation, not only impairs the daily physical function of
children which causes stress in parents, but also has ad-
verse effects on all aspects of life of the children includ-
ing their social, mental, and even academic performance.
Moreover, there is some evidence showing the susceptible
effects of functional constipation on the development of
children, especially in the early years of life. This study eval-
uates the correlation between functional constipation and
weight and height of the children aged 2 to 12 years.
This study demonstrated that children with symptoms
of functional constipation had much less average weight
and height than children without constipation. Z scores
of height and weight for age were considerably different
in two groups. In other words, this study propounded that
functional constipation leads to significant impairment of
growth, including children’s height and weight which is
totally independent of the gender of the child. There are
various causes for delayed growth in children with consti-
pation. Fecal impaction in these children, may cause ab-
dominal fullness and discomfort, and nausea leading to
decreased appetite and food aversion. On the other hand,
psychological effects of functional constipation on chil-
dren and their parents impacts the child’s nutrition and
growth, too.
Many recent studies have emphasized the significant
effects of constipation on the children’s alimentary habits
and on their developmental parameters, which can return
to normal growth by treatment of anorexia or the elimi-
nation of organic causes associated with constipation (7).
Chao et al. demonstrated the functional constipation of
children as the cause of their growth retardation. In this
study, significant increase in z scores of height and weight
for age, and body mass index for age was observed after 12
and 24 weeks of constipation treatment in children aged
1 to 15 years with constipation. In contrast, some stud-
ies have shown a high prevalence of obesity in children
with functional constipation (20). In a study by Ilan et
al. most of the children with constipation were obese or
overweight (21). In a similar study conducted on 100 Ira-
nian children younger than 18 years old with functional
constipation Dehghani et al. found a higher obesity rate
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and higher BMI and weight Z scores in constipated patients
compared to healthy control group (22). Pawlowska et al.
demonstrated that pediatric patients with functional gas-
trointestinal disorders present various growth abnormali-
ties. They found that fat deficiency was more frequent in
children with functional constipation; also short stature
and stunting was common in patients with functional con-
stipation (23, 24).
Our study recognizes the impairment of appetite, emo-
tional disorders caused by abdominal pain, painful defe-
cation and other diagnostic criteria for functional consti-
pation to be the causes of delay in children’s growth and
weight gain.
In conclusion, authors’ findings demonstrate that
functional constipation in children aged 2 to 12 years may
have a negative effect on weight and height growth; so, pe-
diatricians should be aware of the risk of decreased growth
in children with functional constipation; early diagnosis
and treatment of children with constipation is beneficial
in their adequate growth status.
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